Specimens of the parasitic siphonostomatoid copepod Caligus tenuifurcatus Wilson, 1937 were collected from the oral cavity of the yellowfin snook, Centropomus robalito Jordan et Gilbert; the white snook, C. viridis Lockington (Perciformes, Centropomidae), and the yellow snapper, Lutjanus argentiventris (Peters) (Perciformes, Lutjanidae), from a Pacific coastal system of Mexico. Infection was most intense on C. viridis. Caligus tenuifurcatus can be distinguished from its closest congener, C. bonito Wilson, by the body proportions and the basal ornamentation of the medial setae of the second exopodal segment of leg 1. Taxonomic illustrations are provided of both female and male. This is the third record of C. tenuifurcatus; hitherto, it was known only as a parasite of the roosterfish Nematistius pectoralis Gill (Perciformes, Nematistiidae) from Panama and the Gulf of California. Hence, the finding of C. tenuifurcatus as a parasite of two species of centropomids and one species of lutjanid represents a significant expansion of the known host range of this copepod in the eastern tropical Pacific.
Introduction
The siphonostomatoid copepod genus Caligus is one of the most diverse and widely distributed groups of parasites in the world seas; it comprises more than 250 species (Ho et al. 2000, Boxshall and Halsey 2004) that parasitize a wide variety of teleosts and elasmobranchs (Kabata 1979 , Cressey and Cressey 1980 , Ho and Lin 2004 . These copepods are ectoparasites, attaching to the cavity of the mouth, the gills, and the operculum (Boxshall and Montú 1997) .
The yellow snapper, Lutjanus argentiventris (Peters, 1869) (Lutjanidae), the yellowfin snook, Centropomus robalito Jordan et Gilbert, 1882 and the white snook, C. viridis Lockington, 1877 (Centropomidae) are known as relevant fisheries resources along the Mexican coast of the Pacific Ocean. The parasites of these species have been studied recently along the Mexican coasts of the Pacific and they represent different metazoan groups (Moravec et al. 2007 , Violante-González et al. 2007 . Their copepod parasites, however, have been surveyed only recently (Suárez-Morales and SantanaPiZeros 2008) . As a part of these parasitological studies, several male and female specimens of Caligus were collected from fishes representing these three species. The caligid copepods were all identified as C. tenuifurcatus Wilson, 1937 , a species that has been recorded only once after its original description (Deets and Benz 1988) . The detailed redescription of this species by Deets and Benz (1988) was based on one female and one male; there are no data of the intraspecific variability of this caligid copepod. Because of its rarity and its occurrence on different species of hosts from a different locality, taxonomic illustrations of male and female specimens of this copepod are provided herein together with complementary morphological data. Information is provided on the abundance, intensity, and prevalence of infection.
Materials and methods
Adult females and males of the caligid copepod C. tenuifurcatus were recovered from the parasitological examination of 50 specimens of Lutjanus argentiventris (Lutjanidae), 61 of Centropomus robalito, and six C. viridis (Centropomidae) from the Chantuto-Panzacola System, State of Chiapas, Mexico. The fish fauna and parasites from this coastal system were surveyed bimonthly between March 2006 and May 2007. Copepods were collected from the hosts by removing them under a stereomicroscope. All specimens were fixed in 70% ethanol after a brief treatment with sea water. Drawings were prepared using a camera lucida mounted on an E-200 Nikon compound microscope. Terminology of the body parts and appendages follows that of Ho and Lin (2004) . The use of ecological and infection rate indicators including abundance, intensity, and prevalence followed Bush et al. (1997) . Voucher specimens were deposited in the Collection of Zooplankton held at El Colegio de la Frontera Sur (ECOSUR), Unidad Chetumal (ECO-CHZ), Quintana Roo, Mexico, the Collection 
Results and discussion
Order Siphonostomatoida Family Caligidae Burmeister, 1835 Genus Caligus Müller, 1785 Total length of the female body ranges from 5.59 to 6.27 mm, with an average of 5.96 mm (n = 13). The cephalothorax is 2.82-3.12 mm long and 2.51-2.64 mm wide. The presently reported female specimens are larger than those found by Wilson (1937) for the type specimens from Panama Bay (total length 5.4 mm) and larger than the two females on which Deets and Benz (1988) based their redescription from the Gulf of California (5.4 mm in average). Our male specimens are also larger than those from the Gulf (5.1 mm vs. 4.3 mm) (Deets and Benz 1988 Wilson 1937) .
Caligus tenuifurcatus
Number of specimens studied: 35. In terms of general morphology and the structure and armature of the appendages, the specimens examined herein 400 Roborzyñski rosboeŸaev fjad kadsaeae¿ae Fig. 3 . Caligus tenuifurcatus Wilson, 1937 ; adult female from Chiapas, Mexico: A -leg 2; B -sternal furca, ventral; C -leg 4; D -spiniform process of first exopodal segment of leg 3; E -basal ornamentation of lateral setae on second exopodal segment of leg 1
Caligus tenuifurcatus from marine fishes off Mexico were compared to and largely agree with the redescription of this species by Deets and Benz (1988) ; these appendages include the antennules (Fig. 1B) , antennae (Fig. 2C) , and mouthparts such as the maxilla and the maxillipeds (Figs 1C,  D) . There are, however, a few subtle differences between the Chiapas specimens of C. tenuifurcatus and those from the Gulf of California; the sternal furca (Fig. 3B ) is less divergent in our specimens; also, the postantennary process is slightly shorter in our specimens (Fig. 2D ) when compared with Deets and Benz's (1988: fig. 6D ) depiction. The outer basipodal spiniform seta of leg 1 appears to be relatively shorter in our specimens (0.3 times as long as basipod) (Fig. 2E ) than in those from the Gulf (0.6 times as long as basipod) (Deets and Benz 1988: fig. 7B ). The three outer terminal modified setae on the third exopodal segment of leg 3 are acute, naked, and subequal in size in the Gulf specimens (see Deets and Benz 1988: fig. 7D ), whereas these elements are blunt, flanged, and equally long in our specimens (see Figs 2G, H). In our specimens the middle terminal caudal seta is relatively longer than the other two terminal setae (Figs 1A; 2A), whereas these three elements are equally long in the Gulf females (Deets and Benz 1988: fig. 7G ). The fourth leg has some additional differences: (i) our specimens (Fig. 3C ) lack the pilose ornamentation on the outer surface of the first segment depicted by Deets and Benz (1988, fig. 7E ); (ii) the terminal exopodal claws are equally long in our specimens (Fig. 3C) , whereas the innermost is noticeably longer in the Gulf specimens (Deets and Benz 1988: fig. 7E ). Another difference of our female specimens is the presence of a completely fused abdomen vs. a 2-segmented condition in those from the Gulf of California and Panama; in our specimens the segmentation is marked only by a slight constriction. The analysis of more specimens of C. tenuifurcatus from Baja California and Panama is needed in order to define if the differences found in our specimens from Chiapas, geographically located between the other two sites, are enough to justify the erection of a subspecific taxon or they are within the intraspecific range of variation. The male specimens of both groups are identical in most respects but differ slightly in the shape and proportions of the urosomites, the genital double somite of the Gulf specimens are medially expanded (Deets and Benz 1988, fig. 8A ) whereas margins are weakly produced in our specimens (Fig. 4A) . The anal somite is relatively shorter in the Gulf specimens (35% of urosome vs. 42% in our specimens).
Caligus tenuifurcatus has a 2-segmented exopod of leg 4 (Wilson 1937 ) although Deets and Benz (1988) described this leg as being "indistinctly three-segmented". The first exopodal segment bears a spine on the outer distal corner and the distal segment bears a spine on mid-length of outer margin, plus three large terminal spines. This armature pattern is shared with several other American species of Caligus (i.e., C. afurcatus Wilson, 1913; C. asperimanus Pearse, 1951; C. berychis Wilson, 1936; C. bonito Wilson, 1905; C. epinepheli Yamaguti, 1936 ; C. haemulonis Krryer, 1863; C. mutabilis Wilson, 1905; C. ocyurus Cressey, 1991; C. praetextus Bere, 1936;  C. productus Dana, 1852; C. rufimaculatus Wilson, 1905; C. suffuscus Wilson, 1913; C. xystercus Cressey, 1991) (Wilson 1905 , Cressey 1991 .
Caligus tenuifurcatus most closely resembles C. bonito Wilson, 1905 , a widespread species that has been taxonomically studied from different geographic areas (Kabata 1979 , Cressey and Cressey 1980 , Cressey 1991 , Boxshall and Montú 1997 , Ho and Lin 2004 . According to Deets and Benz (1988) , it is difficult to distinguish both species because they share several taxonomically important characters; however, C. tenuifurcatus can be distinguished from C. bonito by the number and location of stout spiniform elements on the proximal part of the terminal exopodal segment of leg 1. These elements are more numerous, thinner, and arranged in a tighter 401 Wilson, 1937 ; adult male from Chiapas, Mexico: A -habitus, ventral view; B -sternal furca, ventral pattern in C. tenuifurcatus (see Figs 3E; 5D ) than in C. bonito (see Cressey and Cressey 1980, Cressey 1991: fig. 67 ). Also, the female cephalosome is relatively smaller in C. bonito, it is about 75% of the urosome length (excluding caudal rami) (see Cressey and Cressey 1980) ; in C. tenuifurcatus the cephalosome is about as long as the urosome (Fig. 1A ; Deets and Benz 1988: fig. 6A ). In the male C. tenuifurcatus, the anal somite is clearly longer than in C. bonito; it is between 36% ( Deets and Benz 1988: fig. 8A ) and 42% of urosome length vs. less than 30% in C. bonito (Cressey and Cressey 1980) .
Fig. 4. Caligus tenuifurcatus
The infection rate indicators of the three teleost species examined are as follows: C. viridis: prevalence 16.3%, intensity 18.0, abundance 18.0 ± 2; C. robalito: prevalence 1.64%, intensity 1.0, abundance 0.02 ± 0.13; L. argentiventris: prevalence 4.0%, intensity 1.0, abundance 0.04 ± 0.20. These results indicate that infection of C. tenuifurcatus in the Chantuto-Panzacola system is clearly strongest in C. viridis. Apparently, this is the heaviest infection reported for this species, as only a few specimens were reported by Wilson (1937) and Deets and Benz (1988) from the roosterfish, Nematistius pectoralis Gill, 1862.
Until recently, the only known host of C. tenuifurcatus was the roosterfish, N. pectoralis (Nematistiidae) (Wilson 1937, Deets and Benz 1988) . The finding of this caligid copepod from three species belonging to two additional teleost families (Teleostei: Centropomidae and Lutjanidae) and three species reveals a significant expansion of the known host range of this parasitic copepod. This report also complements the distributional range of the species in the eastern tropical Pacific; it has been recorded from Panama Bay (08°N), off the State of Chiapas (14°N), and the coasts of Baja California Sur in the Gulf of California (24°N) . Apparently, C. tenuifurcatus has a wider distributional range than presumed before, occurring on three more hosts and extending to different geographical ranges in the tropical Pacific. This is the second record of this species in Mexican waters. 
